Alcohol vapor Ki-67 Bromodeoxyuridine Doublecortin Activated caspase-3 Fluoro-Jade C Experimenter-delivered alcohol decreases adult hippocampal neurogenesis and hippocampal-dependent learning and memory. The present study used clinically relevant rodent models of nondependent limited access alcohol self-administration and excessive drinking during alcohol dependence (alcohol selfadministration followed by intermittent exposure to alcohol vapors over several weeks) to compare alcohol-induced effects on cortical gliogenesis and hippocampal neurogenesis. Alcohol dependence, but not nondependent drinking, reduced proliferation and survival in the medial prefrontal cortex (mPFC). Apoptosis was reduced in both alcohol groups within the mPFC, which may reflect an initiation of a reparative environment following alcohol exposure as decreased proliferation was abolished after prolonged dependence. Reduced proliferation, differentiation, and neurogenesis were observed in the hippocampus of both alcohol groups, and prolonged dependence worsened the effects. Increased hippocampal apoptosis and neuronal degeneration following alcohol exposure suggest a loss in neuronal turnover and indicate that the hippocampal neurogenic niche is highly vulnerable to alcohol.
Introduction
Alcoholism is a chronically relapsing disorder characterized by cycles of repeated high alcohol intake and negative emotional consequences of withdrawal that contribute to excessive drinking and susceptibility to relapse (Breese et al., 2005; Heilig and Egli, 2006; Koob, 2003) . Investigating how chronic alcohol affects the nervous system in rodent models can help elucidate the neurobiological mechanisms contributing to the pathology of alcoholism in humans (Heilig and Egli, 2006) . Similar to human alcoholics, alcoholdependent animals exhibit emotional distress and uncontrolled excessive alcohol consumption following periods of withdrawal (File et al., 1989; Koob, 2003; Overstreet et al., 2002; Roberts et al., 2000; Valdez et al., 2002) . Thus, rodent models of alcohol dependence are ideal tools for investigating the neurobiological changes associated with chronic alcohol use and dependence.
Alcohol exposure impairs the structure of, and function dependent on, the hippocampus (Abe et al., 2004; Beresford et al., 2006; Morrisett and Swartzwelder, 1993; Sullivan et al., 1995 Sullivan et al., , 2000 Walker et al., 1980) and frontal cortex (Bechara et al., 2001; De Bellis et al., 2005; Langen et al., 2002; Miguel-Hidalgo, 2005) , but the underlying cellular mechanisms contributing to these deleterious effects are unclear. Various alcohol administration paradigms, including forced acute and chronic exposure and voluntary chronic exposure, have demonstrated alcoholinduced changes in adult hippocampal neurogenesis (for review, see Nixon (2006)), a phenomenon implicated in maintaining hippocampal structure, integrity, and function (Brown et al., 2003a; Kempermann, 2002; Markakis and Gage, 1999; Ramirez-Amaya et al., 2006) . However, little is known about the impact of alcohol on prefrontal cortical plasticity, a brain region injured by alcohol abuse (Bechara et al., 2001; De Bellis et al., 2005) . Clinically relevant animal models of alcohol drinking and dependence are seldom used in investigations of alcohol on neural plasticity but could help clarify the functional significance of the effects of alcohol on the brain. Examining the effects of self-administered alcohol with and without a history of alcohol dependence on plastic, regenerative events in the medial prefrontal cortex (mPFC) and hippocampus holds significant potential for testing the hypothesis that newly born neurons and glia are important for the development and perhaps consequences of alcohol dependence.
The present study investigated the effect of nondependent limited access alcohol drinking and excessive drinking during dependence on 
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